Abstract-Construction industry is a hazardous industry that comprises a wide range of activities, involving construction, alteration, and/or repair of all types of building and structures. Activities that construction workers engage in may expose them to a wide variety of health hazards. In Thailand, the construction industry is ranked the first on occupational injuries and illnesses that come from, for example, inappropriate use of personal protective equipment, removing safety guards from the workplace, and ineffectiveness of safety signs and symbols used in construction sites. This paper, therefore, focuses on examining key factors influencing the construction safety equipment selection utilizing the exploratory factor analysis method. A total of 20 items affecting the selection decision are extracted from the construction-related literatures, and are used for questionnaire survey development. The analysis results group the 20 items into six key factors, namely 1) the Safety-related Policy, 2) the Equipment Design, 3) the Personal, 4) the Cost Value, 5) the Supplier Agreement, and 6) the Supplier Support factors. The results also suggest that the suppliers' relationship, the after sale service, the site condition, the workers' attitude, the compatibility function, and the comfortability issues must be considered when making the selection decision.  Index Terms-construction industry, exploratory factor analysis, safety equipment selection
I. INTRODUCTION
Construction involves many hazardous activities that may expose workers to a wide variety of health hazards. In Thailand, the construction industry is ranked the first in terms of occupational injuries and illnesses. According to Aksorn and Hadikusumo [1] , major causes of accidents may come from, for example, inappropriate use of Personal Protective Equipment (PPE), removing safety guards from the workplace, and inadequate provision of safety signs on the construction sites. Safety program implementation is often neglected on construction sites and rarely managed correctly. Full support from management is found crucial success of safety program implementation, including issuing a comprehensive safety policy, allocating sufficient safety resources, promptly reacting to safety suggestions and complaints, and selecting proper safety equipment to ensure workers' safety [1] . better service, such as easy accessibility, fast response, and flexibility were more preferable to customers [9] , [10] .
16) Supplier Delivery Time (SDT): It is always
preferred by the buying organizations that products be delivered as promised [9] , [10] . 17) Supplier Relationship (SRL): It is beneficial, in terms of competitive advantages, for both supplier and the buying organization to keep long-term relationship [9] , [10] . 18) Term of Payment (TOP): One of the criteria that accounts for a significant score when it comes to making decision is the terms of payment that suppliers offered to the organization [9] , [10] .
19) Availability of Safety Equipment (ASE):
Since safety equipment is a key issue in construction site, the replacement for the used ones should available. [9] , [10] . 20) Supplier Stability (STB): To ensure reliability of the selected supplier, an important factor that needs to be investigated is the stability of the supplier [9] , [10] .
III. QUESTIONNAIRE SURVEY AND PRELIMINARY ANALYSES
A questionnaire survey is developed to collect data from the medium-and large-sized construction companies, with at least 50 employees, in Bangkok, Thailand. Target respondents were from management and operational levels to gain mix perception regarding the safety equipment selection.
A total of 800 questionnaire surveys were distributed, with 203 returns, representing 25% response rate. From the returned responses, 36 were removed due to data incompleteness. As a result, 167 questionnaires were used for further analysis. It was found that around 40% of the respondents were in management level. The majority of the respondents has been working in the construction industry for at least 5 years, and have been involved in safety equipment selection. Moreover, more than half of the respondents have once attended safety training course.
The collected data were screened, using a number of statistical methods, to increase confidentiality in data, including normality and outlier tests. The skewness and kurtosis values are used to test normality of the data. Skewness relates to the symmetry of the distribution; a skewed variable is a variable whose mean is not in the centre of the distribution.
Kurtosis, on the other hand, relates to the peakedness of a distribution; a distribution is either too peaked (with short, thick tails), or too flat (with long, thin tails). When a distribution is normal, the values of skewness and kurtosis are zero [11] . If there is a positive skewness, there is a pileup of cases to the left, and the right tail is too long; with negative skewness, the result is reversed. Kurtosis values above zero indicate a distribution that is too peaked, while kurtosis values below zero are reversed. Non-normal kurtosis produces an underestimate of the variance of a variable.
The values of skewness and kurtosis less than 2 and 7, respectively, are recommended [12] . The results, as shown in Table I , proved that all 20 items showed normal distribution, with the skewness and kurtosis values in the acceptable ranges. The 5% trimmed mean and the box-plot methods were used to identify the potential outliers. The 5% trimmed mean is a mean calculated from the cases in which 5% of the top and the bottom of the cases are removed [11] . The big difference between a mean and its 5% trimmed mean indicates a potential outlier. Box plot, similarly, indicates data with potential outliers.
As a result, four data sets were identified as outliers (see Table II ), and were then removed from the data file, resulting in the remaining of 163 items for the exploratory factor analysis. 
IV. EXPLORATORY FACTOR ANALYSIS
The screened data were then analysed, using the exploratory factor analysis (EFA), to determine relationship among variables and recreate a pattern of factors [11] . In this study, the principal component, together with varimax rotation, the eigenvalue over 1, and factor loading 0.4 were used for analysis [12] . KaiserMeyer-Olkin (KMO) and Bartlett's test of Sphericity were also used to screen whether the data was appropriate for factor analysis. The cut off value of KMO is 0.5, while the Bartlett's test of Sphericity should have p < 0.5 [11] . The first run of the EFA, extracts the 20 items into six key factors, accounted for 65.2% of total variance (see Table III ). The first factor consists of four items mainly explain the agreement between the buyer and seller; thus, it is named the Supplier Agreement factor [9] , [10] .
The second factor consists of four items explaining services and supports from the supplier; thus, it is named the Supplier Support factor. The third factor, with four associated items indicates the influence employees have towards the selection of safety equipment. This factor is therefore named the Personal factor. The fourth factor grouped four items; most of which describe the design and use of safety equipment, therefore, it is called the Equipment Design factor. The fifth factor is associated with two items, and is named the Safety-related Policy factor.
TABLE III. EXPLORATORY FACTOR ANALYSIS RESULTS
The reliability analysis is then performed to confirm the internal consistency of the six factors extracted. The Cronbach's alpha of greater than 0.4 was considered reliable [11] . The results show that all six factors have alpha values ranging from 0.42 to 0.84, thus are considered reliable (see Table IV ). Construction work involves many hazardous activities that may expose workers to a wide variety of health hazards. Full support from management can result in successful safety implementation, which will result in reduction of injuries at work. This paper examines key factors influencing construction safety equipment selection. A total of 20 items associated with construction safety are extracted from the literatures, and are analyzed with the exploratory factor analysis. The results show six key factors, including 1) the Safety-related Policy, 2) the Equipment Design, 3) the Personal, 4) the Cost Value, 5) the Supplier Agreement, and 6) the Supplier Support factors. It is also found that the relationship with the suppliers, the workers' attitude towards safety, and the compatibility and comfortability of safety equipment are among critical issues the construction companies should concern in the selection process.
The six key factors influencing construction safety equipment selection will further be used to develop the interview questions for the analytic hierarchy process to examine the importance weight of each key factor in making the construction safety equipment decision.
